Prevention of oculopharyngeal muscular dystrophy-associated aggregation of nuclear polyA-binding protein with a single-domain intracellular antibody.
Oculopharyngeal muscular dystrophy (OPMD) belongs to the group of protein aggregation disorders and is caused by extensions of the N-terminal polyalanine stretch of the nuclear polyA-binding protein 1 (PABPN1). The presence of PABPN1-containing intranuclear aggregates in skeletal muscle is unique for OPMD and is also observed in transgenic mouse and cell models for OPMD. These models consistently support a direct role for the protein aggregation in OPMD pathogenesis. We have isolated and characterized a diverse panel of single-domain antibody reagents (VHH), recognizing different epitopes in PABPN1. The antibody reagents specifically detect endogenous PABPN1 in cell lysates on western blot and label PABPN1 in cultured cells and muscle sections. When expressed intracellularly as intrabodies in a cellular model for OPMD, aggregation of PABPN1 was prevented in a dose-dependent manner. More importantly yet, these intrabodies could also reduce the presence of already existing aggregates. Given the domain specificity of VHH-mediated aggregation interference, this approach at least allows the definition of the nucleation kernel in aggregation-prone proteins, thus facilitating etiological insight into this and other protein aggregation disorders, and ultimately, it may well provide useful therapeutic agents.